underestimated the association between rainfall and tree establishment. The HBA was unbiased 30 and had narrower uncertainty around estimates. In the empirical study, the HBA detected effects 31 of rainfall on tree establishment, which were deemed not significant by the standard approach.
32
Besides these advantages, the flexibility of HBA should allow the analysis of more complex increases, and hence it must be taken into account in order to interpret data from historical 47 records (Swetnam et al. 1999 ).
49
Dendrochronology is one of the most widespread methods used in historical ecology 50 (Schweingruber 1988) . Dendrochronology is used to reconstruct different aspects of past 51 environments, such as climate (Briffa 2000) , disturbance regime (Veblen et al. 1994 ), and 52 human activity (Haneca et al. 2009 
Simulated Data

147
We used simulated age structures from tree populations in which mortality rates and the Test data were generated by simulating rainfall, establishments and mortality over a period of 158 1000 years, enough to deplete the oldest age classes under any of the considered mortality rates.
159
For every year, rainfall was sampled from a normal distribution with mean 150 cm and standard 160 deviation of 10 cm, which constitute an index of rainfall variability and were determined 161 arbitrarily. were farther from parameters than the mean of the remaining estimates.
174
2.3.Comparison between methods
175
In the standard method a negative exponential curve is fitted to the age structure ( Argentina were constructed using dendrochronology (Fig. 2) 
Results
232
Under high simulated mortality (d≥0.01), both, the standard method and HBA recovered similar 233 estimates ( Fig. 1 a, b, e, f, i, j, Table S1 ). With low mortality (d≤0.005) the standard approach 234 estimated d with some bias, even estimating negative mortalities when mortality was set to 235 0.001 ( Fig. 1 c, d , g, h, k, l, 1, Table S1 ). The d estimates of HBA were always more precise 236 than those of the standard method; the standard deviation of the mortality estimate obtained with 237 the standard method was about twice of that obtained through HBA when d≥0.01 (Fig. 1 a, b , e, Table S2 ). The difference increased to four times with low mortality (d=0.005, Fig. 1 c, ( Fig. 1, a, b, e, f, i, j, Table S5 ). Bias in b estimates obtained with the standard approach was 255 positively associated with mortality rates (Fig. 1 proposed method ranged from 0.004 to 0.05 (Fig.3) . In the five watersheds with highest 276 mortality rates, the 95% credible interval of HBA and 95% confidence interval of standard 277 method did not include the point estimate of the other method (Table S9) .
279
Although both methods estimated negative rainfall coefficients b for six out of 10 sheds, some 280 important differences were observed (Fig.3) establishments, which were undetected by the standard approach (Table S9 ). This is a plausible Table S6 ), which are within the ranges observed in
343
A. acuminata populations suggesting that estimated differences between both methods are not 344 spurious.
346
Although we used a simplified model to facilitate the comparison of the performance of both 347 methods we acknowledge that forest dynamics is not so simple. Aráoz and Grau (2010) 348 observed that, at the scale of stands, tree establishment was facilitated by fire events, which in which the contribution of each species to the record and its uncertainty could be modeled instead 372 of using a single proxy.
374
We presented a Bayesian approach to model hard-to-get historic ecological data, which 
